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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention offers especially the amplified type solid state earner 
which is high sensitivity and does not have sensitivity shading with respect to the shading membrane structure and i 
manufacture method of an amplified type solid state camera with respect to the manufacture method of the unit pixe 
structure of an amplified type solid state camera, and an amplified type solid state camera. 
[0002] 

[Description of the Prior Art] The solid state camera which gave the amplification function to the interior of a pixel 
modulating the potential of the signal-charge accumulation section by the signal charge generated by photo electric 
translation, and modulating the amplification transistor inside a pixel with the potential is called amplified type solid 
state camera, and since it can carry logical circuits including a drive circuit on a chip while low-battery single suppl 
operation is possible for it, it is expected as a mainstream element of a future solid state camera. 
[0003] The basic composition of the pixel in an amplified type solid state camera is wiring which connects the 
transistor or capacity coupling, and the photodiode and the amplification transistor gate for the transistor for the rese 
transistor for initializing the voltage of the photodiode for photo electric translation, and this photodiode, and 
amplification, and line selection. Furthermore, in accumulating the signal charge which carried out photo electric 
translation temporarily, it forms accumulation diode in a different field from a photodiode, and the transfer gate is 
prepared between a photodiode and accumulation diode. 

[0004] Moreover, for the reduction in the noise of a photodiode, the embedding type photodiode structure of the 
structure which embeds the PN-junction field which constitutes a photodiode to the interior of a semiconductor 
substrate can also be used. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, two or more transistor structures are formed in the interior o 
the unit pixel of an amplified type solid state camera, and the metal wiring structure for the drive of this transistor o 
the signal output from a transistor to the pixel exterior is included. Furthermore, it is necessary to form such metal 
wiring structures and the shading membrane structure in the form separated electrically, and to prevent the optical 
incidence to fields other than a photodiode. The optical incidence inside a unit pixel is restricted by this shading 
membrane structure, therefore opening of a photodiode is defined by this shading membrane structure. 
[0006] Thus, in the amplified type solid state camera which contains the metallic-material layer structure of two or 
more layers inside a unit pixel, the technical problem on the optical design in the interior of a unit pixel newly occur 
One is a mismatch with the micro-lens structure for improving the real numerical aperture of a photodiode which ca 
be said also as indispensable structure in detail ed-izing of a unit pixel in recent years. That is, in CCD, the height 
from the semiconductor substrate of opening of the shading film which defines opening of a photodiode is designed 
very low, to the micro-lens design for condensing of the incident light to a photodiode being easy, as mentioned 
above, in an amplified type solid state camera, the height from the semiconductor substrate of opening of a shading 
film will become large inevitably, and the design of a micro lens will become very difficult. Another is the so-called 
problem of sensitivity shading which a sensitivity difference generates between an image pek-up field center section 
and an image pek-up field periphery. This originates in that there is nothing at 90 degrees at the image pek-up field 
periphery to the optical incident angle formed on an incident light and a semiconductor substrate front face being 90 
degrees in the image pek-up field center section. That is, since opening of a shading film is formed in the portion [ a 
mentioned above ] higher than a semiconductor substrate, when there is no optical incident angle at 90 degrees, in th 
amplified type solid state camera by which it is not in agreement with a photodiode with a solid state camera and 
especially opening of a shading film is formed in a high position, the influence is remarkable [ the projection section 
to the semiconductor substrate of the open posterior part of this shading film ]. 



[0007] It is 4 known that the so-called N-sub. structure which forms a P type well field in an N-type semiconductor 
substrate front face, and forms N layers of photodiodes in this P type well as structure of on the other hand preventin 
the color mixture and the blooming by long wavelength light with a low absorption coefficient in the semiconductor 
substrate which reaches even a semiconductor substrate deep part is effective. According to this structure, by 
impressing bias voltage suitable between the above-mentioned N-type semiconductor substrate and a P type well 
field, it becomes possible to sweep out to N-sub. the superfluous charge generated in the semiconductor substrate 
deep part, and above-mentioned color mixture and blooming can be prevented. 

[0008] fixing the potential of a P type well field in this N-sub. structure - important - ideal - the interior of each u 
pixel structure - the contact structure to a P type well field - preparing - low - although it is desirable to migrate t 
all image pck-up fields with metal wiring [ **** ], and to stabilize P type well potential, newly preparing contact 
structure in the interior of a pixel disagrees with the demand of detailed-izing of a unit pixel 
[0009] 

[Means for Solving the Problem] Since the structure of the shape of an optical pipe which consists of shading nature 
material is formed in from the open posterior part of a shading film before a semiconductor substrate front face in 
order that opening of a shading film may solve the above-mentioned technical problem resulting from being formed 
in a high position from a semiconductor substrate according to this invention, the design which takes only shading 
film opening into consideration in the design of a micro lens is possible, and a high sensitivity amplified type solid 
state camera can be obtained. 

[0010] Moreover, also in an image pck-up field periphery, since incidence of all the incident lights is carried out to 
photodiode according to this optical pipe structure when an optical incident angle is except 90 degrees, the amplifie 
type solid state camera which sensitivity shading does not generate is obtained. 

[001 1] Furthermore, since it connects with the conductivity -type field as the semiconductor substrate on the front fa 
of a photodiode, or a semiconductor substrate surface well where an above-mentioned shading film and above- 
mentioned optical pipe structure are the same electrically according to this invention It becomes possible to stabilize 
the semiconductor substrate potential inside an image pck-up field, or semiconductor substrate surface well potentia 
without newly preparing contact structure in the interior of an image pck-up field by connecting electrically a shadin 
film, a semiconductor substrate, or a semiconductor substrate surface well in the image pck-up field exterior. 
[0012] Since the structure of the shape of an optical pipe which consists of shading nature material is formed in from 
the open posterior part of a shading film before a semiconductor substrate front face in order that opening of a 
shading film may solve the above-mentioned technical problem resulting from being formed in a high position from 
semiconductor substrate according to this invention, the design which takes only shading film opening into 
consideration in the design of a micro lens is possible, and a high sensitivity amplified type solid state camera can b 
obtained. 

[0013] Moreover, also in an image pck-up field periphery, since incidence of all the incident lights is carried out to 
photodiode according to this optical pipe structure when an optical incident angle is except 90 degrees, the amplifie 
type solid state camera which sensitivity shading does not generate is obtained. 

[0014] Furthermore, since it connects with the conductivity -type field as the semiconductor substrate on the front fa 
of a photodiode, or a semiconductor substrate surface well where an above-mentioned shading film and above- 
mentioned optical pipe structure are the same electrically according to this invention It becomes possible to stabilize 
the semiconductor substrate potential inside an image pck-up field, or semiconductor substrate surface well potentia 
without newly preparing contact structure in the interior of an image pck-up field by connecting electrically a shadin 
film, a semiconductor substrate, or a semiconductor substrate surface well in the image pck-up field exterior. 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained using an example. 
[0016] Drawing 1 is cross-section structural drawing for explaining the unit pixel structure of the amplified type sol 
state camera concerning the 1st example of this invention, and shows the photodiode and transfer transistor used as 
the main point of this invention, and the cross-section structure of the field containing accumulation diode. Except t 
structure shown in drawing 1 , since it is the same as that of the conventional amplified type solid state camera, it 
omits. 

[0017] If the fields for diode transistor operation by the side of the front face are p type fields, such as for example, 
well structure, also let the p type semiconductor substrate 1 be a n-type-semiconductor substrate. 
[0018] n type impurity range 4 for n type impurity range 2 for a photodiode and accumulation diode can be formed 
with the ion implantation of phosphorus. The signal charge by which photo electric translation was carried out in th 
photodiode minds the transfer gate 5 adjoined and formed in a photodiode, after being accumulated inside a 
photodiode, and it is transmitted and accumulated at accumulation diode. 

[0019] The transfer gate 5 deposits contest polysilicon etc. as a gate electrode by CVD etc., after oxidizing thermall 



p type semiconductor substrate 1 front face, and it can process and form it by combining photo lithography and 
etching of RIE etc. further at the configuration shown in drawing 1 . 

[0020] The 1st metal wiring 6 of aluminum etc. is connected to n type impurity layer 4 which forms accumulation 
diode through the contact hole. The gate voltage which this 1st metal wiring 6 is connected to the gate electrode (un 
illustrating) of the amplification transistor inside a unit pixel, therefore is impressed to the gate electrode of an 
amplification transistor is modulated by the amount of signal charges accumulated at accumulation diode. 
[0021] The signal charge accumulated to accumulation diode is discharged by the reset drain (un-illustrating) throug 
the reset gate (un-illustrating) which adjoined accumulation diode and was prepared. 

[0022] About such amplification transistor structures and reset transistor structure, it is the same as that of the 
conventional amplified type solid state camera, and since it is the general structure which can be formed according t 
the usual MOS process, the explanation about the structure and the method of formation is omitted. 
[0023] The source and the drain of the aforementioned amplification transistor (un-illustrating) are connected to the 
image pck-up field exterior by the 2nd metal wiring 7 which reaches 1st metal wiring 6 and is formed in the upper 
layer of the 1st metal wiring 6 through an insulator layer 10. 

[0024] The shading film 8 which consists of material of the shading nature which makes aluminum a principal 

component through an insulating layer 10 at the upper layer of the 2nd metal wiring 7 is formed. 

[0025] Although opening for the optical incidence to a photodiode is formed in this shading film 8, the insulating 

layer 10 of this opening is ********** ec i to the grade to which etching does not reach the semiconductor substrate 1 

by anisotropic etching, such as RIE. 

[0026] This process is explained using drawing 6 . 

[0027] Drawing 6 is outline cross-section structural drawing of the unit pixel for explaining the manufacture method 
of the amplified type solid state camera concerning the 1st example of this invention, has indicated only the shading 
membrane structure in a photodiode field, and is omitting the transfer gate, metal wiring, etc. 
[0028] Drawing 6 (a) shows the state where opening for a photodiode was formed to the shading film 8. 
[0029] this ~ continuing -- opening of the shading film 8 - receiving - self - the structure of drawing 6 (b) is 
acquired by carrying out etching processing of the insulating layer 10 by anisotropic etching, such as RIE, 
conformably Then, if the 2nd shading film 9 is deposited on conform al one, for example according to an isotropic 
deposition process like CVD of a tungsten, it will become the structure of drawing 6 (c). 

[0030] Next, the structure of the 2nd shading film 9 of the shape of a pipe which consists of the so-called sidewall 
shown in drawing 6 (d) can be acquired by carrying out etchback of the 2nd shading film 9, for example by 
anisotropic etching, such as RIE. 

[003 1] Then, for flattening on the shading film 8 and the 2nd shading film 9, an insulator layer is deposited by CVD 
etc. and flattening of the insulator layer 10 front face is carried out according to processes, such as etchback or CMP 
[0032] Furthermore, in order to improve the real numerical aperture of a photodiode, the structure of drawing 1 can 
acquired by forming the micro lens 1 1 on chip. 

[0033] Drawing 4 and drawing 5 explain the effect by the structure of drawing 1 . 

[0034] The height seen from the semiconductor substrate 1 of a micro lens 1 1 will become high conventionally by 
existence of two or more metal wiring layers (6 7) formed in the interior of a unit pixel in the amplified type solid 
state camera of structure ( drawing 9 ). Therefore, incidence of the light which became the position where the focus 
a micro lens 1 1 is higher than the semiconductor substrate 1 when it designed so that opening of the shading film 8 
might not interrupt condensing of close shading by the micro lens 1 1 formed in order to improve the real numerical 
aperture of a photodiode, and carried out incidence to the periphery of a micro lens 1 1 as the result is carried out to 
fields other than a photodiode, and it becomes inadequate [ the improvement in the sensitivity of a photodiode ] 
( drawing 5 ). 

[0035] On the other hand, according to the 1st example of this invention, conventionally, with structure, as shown in 
drawing 4 , it can reflect with the 2nd shading film 9 formed in the shape of a pipe, and incidence of the light which 
was carrying out incidence to fields other than a photodiode can be carried out to a photodiode, and it can acquire 
sufficient improvement effect in sensitivity. 

[0036] Similarly, conventionally, in structure, when the incident angle to the semiconductor substrate of the inciden 
light in the pixel of a chip periphery stops being 90 degrees Although the so-called sensitivity shading that the amou 
of incident lights to a photodiode fell as compared with the pixel of a chip center section, and sensitivity decreased 
successively toward a chip periphery had occurred According to the 1st example of this invention, it does not depen 
on the incident angle of an incident light, but since incidence of the incident light will be altogether carried out to a 
photodiode by reflection by the 2nd pipe-like shading film 9, it can prevent sensitivity shading completely. 
[0037] Drawing 2 is cross-section structural drawing for explaining the unit pixel structure of the amplified type sol 
state camera concerning the 2nd example of this invention, and shows the photodiode and transfer transistor used as 



the main point of this invention, and the cross-section structure of the field containing accumulation diode. Except t 
structure shown in drawing 2 , since it is the same as that of the conventional amplified type solid state camera, it 
omits. 

[0038] If the fields for diode transistor operation by the side of the front face are p type fields, such as for example, 
well structure, also let the p type semiconductor substrate 1 be a n-type-semiconductor substrate. 
[0039] n type impurity range 4 for n type impurity range 2 for a photodiode and accumulation diode can be formed 
with the ion implantation of phosphorus. In this example, it is considering as the so-called embedding photodiode of 
the structure which embedded the PN junction which forms diode for the structure of a photodiode to the interior of 
semiconductor substrate, p type impurity range 3 for an embedding photodiode can be formed with the ion 
implantation of boron. 

[0040] The signal charge by which photo electric translation was carried out in this photodiode minds the transfer 
gate 5 adjoined and formed in a photodiode, after being accumulated inside a photodiode, and it is transmitted and 
accumulated at accumulation diode. 

[0041] The transfer gate 5 deposits contest poly silicon etc. as a gate electrode by CVD etc., after oxidizing thermall 
p type semiconductor substrate 1 front face, and it can process and form it by combining photo lithography and 
etching of RIE etc. further at the configuration shown in drawing 1 . 

[0042] The 1st metal wiring 6 of aluminum etc. is connected to n type impurity layer 4 which forms accumulation 
diode through the contact hole. The gate voltage which this 1st metal wiring 6 is connected to the gate electrode (un 
illustrating) of the amplification transistor inside a unit pixel, therefore is impressed to the gate electrode of an 
amplification transistor is modulated by the amount of signal charges accumulated at accumulation diode. 
[0043] The signal charge accumulated to accumulation diode is discharged by the reset drain (un-illustrating) throug 
the reset gate (un-illustrating) which adjoined accumulation diode and was prepared. 

[0044] About such amplification transistor structures and reset transistor structure, it is the same as that of the 
conventional amplified type solid state camera, and since it is the general structure which can be formed according t 
the usual MOS process, the explanation about the structure and the method of formation is omitted. 
[0045] The source and the drain of the aforementioned amplification transistor (un-illustrating) are connected to the 
image pck-up field exterior by the 2nd metal wiring 7 which reaches 1st metal wiring 6 and is formed in the upper 
layer of the 1st metal wiring 6 through an insulator layer 10. 

[0046] The shading film 8 which consists of material of the shading nature which makes aluminum a principal 

component through an insulating layer 10 at the upper layer of the 2nd metal wiring 7 is formed. 

[0047] Although opening for the optical incidence to a photodiode is formed in this shading film 8, the insulating 

layer 10 of this opening is ********** e d to the grade to which etching does not reach the semiconductor substrate 1 

by anisotropic etching, such as RIE. 

[0048] This process is explained using drawing 7 . 

[0049] Drawing 7 is outline cross-section structural drawing of the unit pixel for explaining the manufacture method 

of the amplified type solid state camera concerning the 2nd example of this invention, has indicated only the shadin 

membrane structure in a photodiode field, and is omitting the transfer gate, metal wiring, etc. 

[0050] Drawing 7 (a) shows the state where opening for a photodiode was formed to the shading film 8. 

[0051] this -- continuing - opening of the shading film 8 — receiving - self - the structure of drawing 7 (b) is 

acquired by carrying out etching processing of the insulating layer 10 by anisotropic etching, such as RIE, 

conformably 

[0052] Then, if the 2nd shading film 9 is deposited on conformal one, for example according to an isotropic 
deposition process like CVD of a tungsten, it will become the structure of drawing 7 (c). 

[0053] Next, the structure of the 2nd shading film 9 of the shape of a pipe which consists of the so-called sidewall 
shown in drawing 7 (d) can be acquired by carrying out etchback of the 2nd shading film 9, for example by 
anisotropic etching, such as RIE. 

[0054] Then, for flattening on the shading film 8 and the 2nd shading film 9, an insulator layer is deposited by CVD 
etc. and flattening of the insulator layer 10 front face is carried out according to processes, such as etchback or CMP 
[0055] Furthermore, in order to improve the real numerical aperture of a photodiode, the structure of drawing 2 can 
acquired by forming the micro lens 11 on chip. 

[0056] since the effect by the 2nd example of this invention shown in drawing 2 is the same as the effect by the 1st 
example, although the explanation is omitted, in this example, it exceeds the effect of the 1st example in some 
respects — it is effective 

[0057] It is because the 2nd shading layer 9 formed in the shape of a pipe embeds and it connects with p type impur 
range 3 of a photodiode. 

[0058] Since the photodiode and the other field are optically separated completely by the 2nd shading layer 9 forme 



in the shape of a pipe embedding one, and connecting with p type impurity range 3 of a photodiode, a leak lump of 
close shading to fields other than a photodiode is the point eliminated completely. 

[0059] The 2nd shading film 9 by which another is connected to p type impurity range 3 of an embedding photodiod 
is connected to the 1st shading film 8, and, for this reason, the shading film 8 and the shading film 9 have a function 
as shunt wiring of the photodiode p type impurity range 3 and the p type semiconductor substrate 1, or p type well 
structure other than the function of a mere shading film. Therefore, it enables the potential of the photodiode p type 
impurity range 3 and the p type semiconductor substrate 1, or p type well structure to prevent a bird clapper unstabl 
locally by the incidence of spot light etc. 

[0060] It becomes possible to make the effect of the potential stabilization into a more positive thing by taking 
especially the structure of contacting the p type semiconductor substrate 1 or p type well structure in the image pck- 
field exterior in the shading film 8. 

[0061] Drawing 3 is cross-section structural drawing for explaining the unit pixel structure of the amplified type sol 
state camera concerning the 3rd example of this invention, and shows the photodiode and transfer transistor used as 
the main point of this invention, and the cross-section structure of the field containing accumulation diode. Except t 
structure shown in drawing 3 , since it is the same as that of the conventional amplified type solid state camera, it 
omits. 

[0062] If the fields for diode transistor operation by the side of the front face are p type fields, such as for example, 
well structure, also let the p type semiconductor substrate 1 be a n-type-semi conductor substrate. 
[0063] n type impurity range 4 for n type impurity range 2 for a photodiode and accumulation diode can be formed 
with the ion implantation of phosphorus. 

[0064] In this example, it is considering as the so-called embedding photodiode of the structure which embedded th 
PN junction which forms diode for the structure of a photodiode to the interior of a semiconductor substrate. 
[0065] p type impurity range 3 for an embedding photodiode can be formed with the ion implantation of boron. 
[0066] The signal charge by which photo electric translation was carried out in this photodiode minds the transfer 
gate 5 adjoined and formed in a photodiode, after being accumulated inside a photodiode, and it is transmitted and 
accumulated at accumulation diode. 

[0067] The transfer gate 5 deposits contest poly silicon etc. as a gate electrode by CVD etc., after oxidizing thermall 
p type semiconductor substrate 1 front face, and it can process and form it by combining photo lithography and 
etching of RJOE etc. further at the configuration shown in drawing 1 . 

[0068] The 1st metal wiring 6 of aluminum etc. is connected to n type impurity layer 4 which forms accumulation 
diode through the contact hole. The gate voltage which this 1st metal wiring 6 is connected to the gate electrode (un 
illustrating) of the amplification transistor inside a unit pixel, therefore is impressed to the gate electrode of an 
amplification transistor is modulated by the amount of signal charges accumulated at accumulation diode. 
[0069] The signal charge accumulated to accumulation diode is discharged by the reset drain (un -illustrating) throug 
the reset gate (un-illustrating) which adjoined accumulation diode and was prepared. About such amplification 
transistor structures and reset transistor structure, it is the same as that of the conventional amplified type solid state 
camera, and since it is the general structure which can be formed according to the usual MOS process, the explanati 
about the structure and the method of formation is omitted. 

[0070] The source and the drain of the aforementioned amplification transistor (un-illustrating) are connected to the 
image pck-up field exterior by the 2nd metal wiring 7 which reaches 1st metal wiring 6 and is formed in the upper 
layer of the 1st metal wiring 6 through an insulator layer 10. 

[0071] The shading film 8 which consists of material of the shading nature which makes aluminum a principal 
component through an insulating layer 10 at the upper layer of the 2nd metal wiring 7 is formed. 
[0072] Although opening for the optical incidence to a photodiode is formed in this shading film 8, the insulating 
layer 10 of this opening is ********** e d to the grade to which etching does not reach the semiconductor substrate 1 
by anisotropic etching, such as REE. 

[0073] This process is explained using drawing 8 . ^ 
[0074] Drawing 8 is outline cross-section structural drawing of the unit pixel for explaining the manufacture method 
of the amplified type solid state camera concerning the 3rd example of this invention, has indicated only the shading 
membrane structure in a photodiode field, and is omitting the transfer gate, metal wiring, etc. 
[0075] Drawing 8 (a) shows the state where opening for a photodiode was formed to the shading film 8. 
[0076] this -- continuing ~ opening of the shading film 8 - receiving - self - the structure of drawin g 8 (b) is 
acquired by carrying out etching processing of the insulating layer 10 by anisotropic etching, such as RIE, 
conformably 

[0077] In this example, in order to prevent that p type impurity range 3 of the semiconductor substrate 1 interior 
******** ** s in the process after this, the translucency material 12 which has the etching resistance over the 



anisotropic etching of the material of the 2nd shading film 9 here is deposited ( drawing 8 (c)). As deposition of 
material with this etching resistance, the method of depositing an about hundreds ofA titanium nitride, for example 
sputtering is possible. Then, if the 2nd shading film 9 is deposited on conformal one, for example according to an 
isotropic deposition process like CVD of a tungsten, it will become the structure of drawing 8 (d). 
[0078] Next, the structure of the 2nd shading film 9 of the shape of a pipe which consists of the so-called sidewall 
shown in drawing 8 (e) can be acquired by carrying out etchback of the 2nd shading film 9, for example by 
anisotropic etching, such as RIE. 

[0079] Then, for flattening on the shading film 8 and the 2nd shading film 9, an insulator layer is deposited by CVD 
etc. and flattening of the insulator layer 10 front face is carried out according to processes, such as etchback or CMP 
[0080] Furthermore, in order to improve the real numerical aperture of a photodiode, the structure of drawing 3 can 
acquired by forming the micro lens 1 1 on chip. 

[0081] since the effect by the 3rd example of this invention shown in drawing 3 is the same as the effect by the 2nd 
example, although the explanation is omitted, in this example, it exceeds the effect of the 1st example in some 
respects — it is effective 

[0082] It is because it embeds with the 2nd shading layer 9 formed in the shape of a pipe and the translucency thin 
film 12 ****** between p type impurity ranges 3 of a photodiode. 

[0083] That is, it is the protective effect of the semiconductor substrate 1 in the process ( drawing 8 (d), (e)) which 
processes the 2nd shading layer 9 in the shape of a pipe. For example, in the over etching of a tungsten, although it i 
common to use fluorine system gas with the high vapor pressure of a resultant in the anisotropic etching when the 2 
shading film 9 is based on a tungsten, since p type impurity range 3 for the embedding photodiode which etching of 
the semiconductor substrate 1 by fluorine system gas will not generate and offer may ********** ? sufficient over 
etching may be unable to be given. However, since the titanium nitride which has the resistance over the above- 
mentioned anisotropic etching as a translucency thin film 12 is used according to this example, such a problem is no 
generated. 

[0084] Moreover, in drawing 3 and drawing 8 , although the example using the hundreds of A titanium -nitride thin 
film as a conductive thin film 12 of a translucency was shown, it is also possible to substitute the thin film of the 
translucency at the sacrifice of conductivity if needed. In this case, although it will embed with the shading film 8 an 
the shading film 9 and the photodiode p type impurity range 3 will not connect electrically It embeds with the shadi 
film 9: also in such a case, between the photodiode p type impurity ranges 3 It enables the potential of the photodiod 
p type impurity range 3 and the p type semiconductor substrate 1, or p type well structure to form capacity coupling 
through the very thin insulating translucency thin film 12, therefore to prevent a bird clapper unstably locally by the 
incidence of spot light etc. 

[0085] It becomes possible to make the effect of the potential stabilization into a more positive thing by taking 
especially the structure of contacting the p type semiconductor substrate 1 or p type well structure in the image pck- 
field exterior in the shading film 8. 

[0086] In addition, it is the range which does not deviate from the summary of this invention, and deformation 

implementation is variously possible. 

[0087] 

[Effect of the Invention] Since the structure of the shape of an optical pipe which consists of shading nature materia 
is formed in from the open posterior part of a shading film before a semiconductor substrate front face in order that 
opening of a shading film may solve the above-mentioned technical problem resulting from being formed in a high 
position from a semiconductor substrate according to this invention, the design which takes only shading film openi 
into consideration in the design of a micro lens is possible, and a high sensitivity amplified type solid state camera c 
be obtained. 

[0088] Moreover, also in an image pck-up field periphery, since incidence of all the incident lights is carried out to 
photodiode according to this optical pipe structure when an optical incident angle is except 90 degrees, the amplifie 
type solid state camera which sensitivity shading does not generate is obtained. 

[0089] Furthermore, since it connects with the conductivity-type field as the semiconductor substrate on the front fa 
of a photodiode, or a semiconductor substrate surface well where an above-mentioned shading film and above- 
mentioned optical pipe structure are the same electrically according to this invention It becomes possible to stabilize 
the semiconductor substrate potential inside an image pck-up field, or semiconductor substrate surface well potentia 
without newly preparing contact structure in the interior of an image pck-up field by connecting electrically a shadin 
film, a semiconductor substrate, or a semiconductor substrate surface well in the image pck-up field exterior. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain an amplification type 
solid-state image 

sensing device of high sensitivity by forming an optical 
pipe-like structure 

formed of a- light screening material between an opening 
part of a light 

screening film and a semiconductor board surface. 

SOLUTION: A source and a drain of an amplification 
transistor are connected 

to an outside of an image sensing region by a second 
metallic wiring 7 formed 

in a first metallic wiring 6 and an upper layer of the 
first metallic wiring 6 

interposing an insulation film 10. A light screening film 
8 formed of a light 

screening material is formed in an upper layer of the 



second metallic wiring 7 

interposing the insulation layer 10. An opening part for a 
photodiode is 

formed in the light screening film 8. The insulation layer 
10 is etched to 

self-align to an opening part of the light screening film 
8, and a second light 

screening film 9 is deposited conformally by an isotropical 
deposition process. 

The second light screening film 9 is etched back and a 
pipe-like structure of 

the second light screening film 9 consisting of a sidewall 
is obtained. As a 

result, enough sensitivity improvement effect can be 
obtained. 
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